Background: Statistics on birth injuries in Cameroon are scarce, despite its frequency in postnatal consultations; we sort to find its prevalence and contributing factors, the different clinical presentations and treatment methods. Methodology: This was a retrospective, descriptive study. Data on maternal characteristics, neonatal factors, the place of birth and qualification of birth attendant, age at diagnosis, clinical presentation and management were considered. Results: Among the 14,284 newborns that were consulted from January 2003 to February 2014, 263 (1.84%) had birth injuries. The average age at diagnosis was 12 days. The contributing factors were: advanced maternal age, macrosomia, vaginal and instrumental delivery. Birth attendants were mostly nurses and the health center was the place of birth for 57.4% of patients. The main clinical presentations were: obstetric brachial plexus palsy (70.6%), fracture of the clavicle (22.5%) and fracture of the humerus (4.80%). Physiotherapy and orthopedic treatment were methods used with favorable outcome. Conclusion: The frequency of birth injury is relatively high in our context. The diagnosis is late, birth attendants need to be trained and systematic examination of all newborns in delivery room encouraged.
tion, cuts etc.) during the birth process are categorized as birth trauma [1] .
The majority of birth injuries are minor and often not reported; but birth injuries may be so severe as to be fatal or leave the child with a permanent disability.
In the USA, birth injuries occur in about 20 -30 per 1000 births [2] . In Africa, statistics on birth injuries are not easy to come by; however, studies carried out in Mali and Morocco revealed frequencies of 0.68% and 0.26% respectively and a survey on rural Egyptian birth attendants in different regions revealed the prevalence of birth injuries to vary from7% to 17% [3] [4] [5] . The main risk factors are fetal weight at birth, instrumental delivery, fetal presentation, parity and maternal age [6] [7] [8] [9] . Treatment involves immobilization for bone injuries, rehabilitation and reconstructive surgery [10] .
Training of midwives in Cameroon was suspended for over twenty years and during which time; traditional birth attendants without any formal medical training were involved in the care of women during childbirth in the community. For this reason personnel posted to most of the delivery rooms and maternities are nurses with basic knowledge on obstetrics and very little on essential newborn care. It is common to see babies with birth injuries during routine neonatal consultation but information on its prevalence, clinical presentation, diagnostic bottlenecks and treatment modalities in a low resource context as ours are scarce, reason why we carried out this study with the aim of describing the epidemiological, clinical and therapeutic aspects of birth injuries in newborns seen at a reference hospital in Yaoundé, in order to suggest preventive, diagnostic and therapeutic measures.
Patients and Method
We conducted a descriptive study with retrospective collection of data over an eleven-year period from 1 March 2003 to 28 February 2014. We carried out a comprehensive survey of all neonates with birth injuries received at the Yaoundé Gyneco-Obstetric and Pediatric Hospital (YGOPH) during the study period.
Registers from the neonatal unit, pediatric outpatient, physiotherapy and pediatric surgery units were consulted to retrieve the names of all neonates diagnosed with birth injury. Then the medical files were collected from the archives of the different units to obtain relevant information on the neonates. Minor injuries such as caput succedaneum, scratches and bruises, together with files that could not be exploited were excluded. Information concerning the mothers retrieved from the files included: age, height, medical and obstetric history, age of pregnancy, qualification of the birth attendant; and in the neonate: Place of birth, birth weight, age, age at diagnosis, functional signs, diagnosis, para clinical investigation, treatment and outcome. We defined macrosomia as birth weight > 4000 g. The diagnosis was made after clinical examination by the pediatrician and confirmed with imagery (plain x-ray essentially) when possible. 
Ethical Considerations
Ethical clearance was obtained from the Yaounde Gyneco-Obstetric and Pediatric Hospital Institutional Committee for Research and information from patient files was confidential and used only for this study.
Results
During the study period, 14,284 newborns were received and 263 had birth injuries, giving a hospital frequency of 1.84%.
Socio Demographic Data -Characteristics of Neonates
Almost all the babies (84%) were term babies. The male sex was most represented, with 55% of the cases and a sex ratio of 1.22.
The most represented age group was the 0 -10 days group. Although most of the babies (56.7%) had normal weight, 41.2% were macrosomic (Table 1 ). Many neonates (50.8%) came from their homes; most of the babies (57.4%) were born in health centers. and only 1 child was born at home (Table 2 ).
-Maternal characteristics
The mean maternal age was 28.14 ± 5.27 years and the mean maternal height was 163.17 ± 5.60 cm. The mothers of newborns with birth injuries were mostly paucipara, representing 59.9% of the cases (Table 3) . Only 2.7% of mothers had diabetes and 6.4% were obese.
The delivery of neonates with injuries was per vaginal in 182 (97.3%) cases and there was the use of instruments (mostly forceps) in 5.3% of the cases.
Diagnosis
Only 8.6% of neonates with birth injuries were diagnosed on the first day of life, against 13.4% within 48 hours and 78% after the 2 nd day of life. The mean age at diagnosis was 12 days (Table 1) . The most frequent birth injury was brachial nerve palsy representing 70.6% of all birth injuries, followed by fracture of the clavicle (22.5%) ( Table 4) .
The brachial plexus palsies were all partial (mostly Erb's palsies) and the right side was most affected. Ten patients presented with two injuries and the most common association was brachial plexus palsy and fracture of the clavicle.
Plain radiography was the most frequently performed investigation, in 74.9% of cases. 
Management
The management of brachial plexus palsy involved physiotherapy with four modalities: electro stimulation, splint, massage and passive mobilization. 
Discussion
The major weakness of this study was the fact that due to its retrospective design and the long study period, the quality of data collected could be affected as this could vary with time. The study involved only patients with birth injuries, and this made it difficult for the risk factors to be brought out. However there were some features that were common to babies with birth injuries.
The aim of this study was to find the prevalence of birth injury in neonates seen in our health facility, study the contributing factors, the different clinical presentations and treatment methods used.
The frequency of birth injuries varies considerably in the literature. Authors in Mali and Morocco found incidence of 0.68% and 0.26% respectively [2] [3] both lower than our frequency of 1.84%. This difference could be explained by the different lengths of the study periods; their studies lasted 12 and 16 months respectively against 11 years for our study. The patients in our sample came from different hospitals and health centers in Yaoundé and beyond.
The male sex was more represented in our population similar to reports by other authors [3] [4] [5] but the reasons for this are not clear. Almost all the babies in our series were term babies.
The mean age at diagnosis was 12 days. Nandiolo et al. in Cote d'Ivoire [11] reported a mean age of 14 days, similar to the findings of Moussa in Mali [4] .
This delay in diagnosis reflects the absence or the poor quality of routine examination of the neonates in the delivery room in Africa in general and Cameroon in particular. Newly born babies must be thoroughly examined in the deli-very room to appreciate the adaptation to extra uterine life, malformation and birth injuries. It is recommended that the mother and child should be under observation for at least 72 hours after birth but this is not often respected. Most women go home immediately after childbirth because of financial constrains and sometimes lack of space in the maternity. Early discharged from the maternity immediately after delivery could also be a contributing factor for late diagnosis.
As described in literature birth injuries occur more in big term babies. Macrosomia was not frequent in other series [3] [4] [13] , but it was found to be associated with birth injury in this series, with 41.7% of our patients being macrosomes. The difference could be explained by the fact that the mothers in our series were taller with heights above 1.63 m.
The mean maternal age was 28.14 years, close to the findings of Chou Yeng et al. in China [12] who found an average maternal age of about 30 years. Although advanced maternal age has been shown to be associated with large babies [12] [14]; most of the mothers in our series were in the normal child bearing age. The mothers of 59.9% of neonates with birth injuries in our series were mostly paucipara, and pauciparity has been reported as a risk factor for birth injury by sev-
Per vaginal delivery was the main mode of delivery in 97.3% of cases in our series comparable to the results of Nandiolo et al. in Cote d'Ivoire [11] and Moussa in Mali [4] .
Moussa reported that health centers were the most frequent site of delivery in 34.3% of cases with birth injury [4] lower than our finding of 42.8%. In the health centers, the birth attendants are mainly nurses and nursing aids that compared to midwives, have less experience and training in obstetrics. The consequences of such a situation is that complicated labor with dystocia is not recognized on time and most often not referred for adequate management. This reflects the low rate (2%) of C-section in Cameroon. This could also be a factor contributing to the occurrence of birth injuries in this series.
The forceps was the most frequently used instrument for delivery in the series of other authors [4] [15] in proportions higher than in our series. This could be because, the birth attendants in our study were nurses and only about 8.6% were obstetricians trained to use forceps for delivery and the fact that the majority of the deliveries in our series were conducted in health centers, where the equipment was probably not available.
Studies in Guinea and Mali revealed that most deliveries were assisted by midwives [4] [13], contrary to our findings where the birth attendants were nurses. The difference could be due to the fact that midwives are a minority in Cameroon given that training schools for midwives were closed down for the past twenty years and nurses make up the work force for most maternities. [10] found 1.09 per 1000 births. These results are lower the 70.6% rate in our series.
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The difference in recruitment sites and the large number of macrosomic neonates could justify these discrepancies.
Fracture of the clavicle was the second most common injury in our series (22.5%) comparable to those of the authors in Mali, Morocco and Guinea [3] [4] [13] . However, Nandiolo et al. [11] reported higher rates reaching 66% while Borna et al. in Iran [16] reported that 40% of birth injuries were fractures of the clavicle. Fracture of the humerus was not very common in our series (4.8%), lower than the 9.1% of Khouja in Morocco [3] . This difference could be explained by the differences in the methodologies.
Plain radiography was the most performed investigation. Moussa in Mali [4] and other African authors used radiography as the main means of investigation [1] [11] [17] . This could be due to its availability and affordability.
Physiotherapy was the main therapeutic method used in our series as well as in those of Moussa in Mali [4] and Souna in Niger [18] due to the high proportion of partial brachial plexus palsy in our series. Orthopedic treatment was in- 
Conclusion
Birth attendants in most of our health facilities are mainly nurses. Birth injuries in neonates in our context remain relatively high and diagnosed many days after the mother and baby must have been discharged from the maternity. Midwives need to be trained and posted to maternities in our health facilities. There is a need for the reinforcement of routine examination of all babies at birth for early diagnosis and treatment of birth injuries and other neonatal problems.
